I have reviewed above article by Andrews et al. \[[@B1]\] with great interest. Reading this article has evidently produced me with a mixed feeling of both satisfying and unsatisfying emotional feedback for the reasons I have carefully outlined below.

This is yet another disappointment to the multisubspecialty medical and surgical communities, because now the concept and application of hypothermia, or perhaps better termed as targeted temperature modulation, seems to be failing in \"neuro\" applications. As many readers are likely aware of, Nielsen et al. \[[@B2]\] have reported a negative trial of comparing 33 degrees Celsius versus 36 degrees Celsius after cardiac arrest at the end of 2013. After questioning the true value of hypothermia in cardiac arrest victims, it is now being questioned as to whether applying hypothermia in traumatic brain injury (TBI) would confer any benefits in long term outcomes.

The Reasons for Satisfying Feeling
==================================

First, this trial was designed well not only from the pure statistical standpoint, but more importantly, it accurately reflected the current practice patterns of physicians and surgeons around the world regarding critical care for patients with TBI. For those with sustained, elevated intracranial pressure (ICP) defined in this study as greater than 20 mmHg for at least 5 minutes, the step-by-step therapeutic approach was used which was appropriate. Instead of jumping right into the use of osmotic therapy such as mannitol and hypertonic saline, the study was designed to provide the essential, initial approach (\"step 1\") which was to provide elevating the head of the bed, mechanical ventilation and adequate sedation. It is nice to see that the authors have emphasized the importance of this critical stage and provided adequate sedation for all patients. If the study design did not include this critical step, the results would have been seriously confounded, even if it had sufficient statistical power.

Second, the trial acknowledged and adequately addressed many clinicians who believed in the value of early hypothermiacooling patients either prior to, or at the same time as, using osmotic therapy. There are neuroscience institutes in which patients with moderate to severe TBI would be cooled to 32-34 degrees Celsius from day 1, moments after intubating the patients hoping for neuroprotection from the beginning of the injury. This study compared such therapeutic option with more conventional or standard therapy.

Third, this trial once again alarmed all clinicians about the potential harms that hypothermia may produce. The serious adverse events were more than three times that of the control group. The futility as well as safety concern called for early termination of the study. This is a lesson we\'ve received in the past, but something that is worthwhile to reiterate.

The Reasons for Unsatisfying Feeling
====================================

First, while this study provided valuable, negative results for those who truly believed in early use of hypothermia, this study did not provide any valuable lessons for those who never really believed in \"early\" use of hypothermia. It is my opinion that hypothermia may be helpful in certain, specific population: refractory ICP crisis in patients with severe TBI, for instance. From an efficacy standpoint, there was a less than ideal selection of patients in this study. Simply randomizing all TBI patients with ICP greater than 20 mmHg for 5 minutes after stage 1, may or may not represent those with truly severe TBI. Patients with mild to moderate injury may fit into the category of \"high\" ICP using above criteria. It is not surprising see that some of these patients would do well no matter what therapy is used. Preselected study population, therefore, may not be the right population for the value of hypothermia to be evident. As mentioned by the authors, hypothermia can decrease ICP in patients with TBI. What was not clear was whether successfully lowering ICP would lead to improved outcomes. This study showed that it did not. However, I would cautiously argue that the study might not have included the right patients, meaning, if hypothermia was used for those with refractory ICP crisis (defined by high ICP despite both step 1 and 2 applied), the outcomes might have improved.

Second, this study was *not* hypothermia plus standard therapy vs. standard therapy alone. If one reads the paper carefully, it is clear that the study was more like comparing hypothermia vs. mannitol and hypertonic saline (in the hypothermia group, mannitol and hypertonic saline were not given unless hypothermia failed to control the ICP). It was really cooling vs. standard therapy, NOT cooling plus standard vs. standard therapy alone. This is an important distinction because many clinicians do not use (or believe) cooling *instead of* standard therapy. Cooling for many of us is used *in conjunction* and does not replace our standard osmotherapy. Quite frankly, it is not surprising to observe no difference in long term outcome when comparing cooling vs. mannitol for elevated ICP for a cohort with mixed TBI severities. The motor GCS and 20 mmHg ICP alone do not necessarily mean severe TBI. After reviewing the patient demographics, it is evident that the majority of patients in the both groups were a. moving their arms and legs and b. had bilateral pupil that were reactive to light. This signifies TBI of mixed population and not necessarily really sick group.

Third, there are many independent variables that may affect the long term neurological outcomes. Nutrition and advanced rehabilitation capabilities, for example, may affect the outcome rather significantly, independent of what the acute therapies might have been in the intensive care unit for the first few days of the injury. ICP as a single independent variable, cannot be used solely as an outcome predictor. Pressure in the brain is only one of many variables that contribute to the long term outcome. As such, controlling one variable is not likely to make a significant difference. This does not mean ICP is not an important variable in taking care of patients with moderate to severe TBI. In fact, it is very important. However, setting an arbitrary ICP value of greater than 20 mmHg for 5 minutes alone without other pertinent information about the patient may not be sufficient to produce any significant impact on long term outcome. ICP of 22 mmHg with cerebral perfusion pressure of 65 mmHg may be tolerated just fine. ICP as an absolute value, and only value, does not determine long term outcome. It never did. Furthermore, numerous variables after being discharged from the hospital may play a role and it is extremely difficult to control these factors as a part of the investigational trial.

Conclusion
==========

Hypothermia, when applied for a certain specific population at the discretion of treating physicians and surgeons, may produce benefits in maintaining adequate cerebral perfusion by lowering both metabolic demands and ICP while further potentially avoiding secondary neuronal injuries especially in severe injuries with refractory ICP crisis. Nonetheless, providing hypothermia *instead of* standard therapies such as mannitol and hypertonic saline in patients with mixed degrees of traumatic brain injury may not confer any long term outcome benefits. Furthermore, it is essential for clinicians to be reminded about the potential serious adverse effects that are associated with the use of hypothermia. It is easy to start hypothermia but not easy to maintain it without encountering serious adverse events that are not trivial.
